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[0001] This application claims the benefit of the Korean Application No. P2003- 
0002039 filed on January 13, 2003, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to air conditioners, and more particularly, to an 
air conditioner which can delay growth of frost on an outdoor heat exchanger, and a method 
for controlling an operation of the same. 
Background of the Related Art 

[0003] In general, the air conditioner cools or heats a room space, such as a 
residential space, a restaurant, and an office. 

[0004] The air conditioner in general is provided with an indoor unit and an outdoor 
unit. The outdoor unit has a compressor, an outdoor heat exchanger, and an accumulator, and 
the indoor unit has an indoor heat exchanger, and an expansion valve. 

[0005] When the air conditioner cools a room, the refrigerant flows in an order of the 
compressor, the outdoor heat exchanger, the expansion valve, and the indoor heat exchanger. 

[0006] The outdoor heat exchanger serves as a condenser for condensing the high 
pressure, high temperature gas refrigerant from the compressor. The expansion valve 22 
expands the condensed refrigerant into low pressure, low pressure gas refrigerant, and 
provides to the indoor heat exchanger. 

[0007] The indoor heat exchanger 21 makes the refrigerant to heat changes with room 
air to change the refrigerant into two phased refrigerant having low temperature/low pressure 
gas and liquid refrigerant mixed therein. 

[0008] On the other hand, when the air conditioner heats the room, the refrigerant 
compressed at the compressor flows in an order of the indoor heat exchanger, the expansion 
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valve, the accumulator, and the outdoor heat exchanger. 

[0009] In this instance, the indoor heat exchanger serves as a condenser for making 
the high pressure, high temperature refrigerant passed through an inside of the indoor heat 
exchanger to heat exchange with room air, and the outdoor heat exchanger serves as an 
evaporator for making the low temperature, low pressure refrigerant therein to heat exchange 
with an outdoor air. 

[0010] The accumulator serves to prevent introduction of liquid refrigerant into the 
compressor, only to introduce gas refrigerant into the compressor. 

[0011] In the meantime, in the heating operation of the air conditioner, it is liable that 
the heat exchange of the outdoor heat exchanger with surrounding low temperature humid air 
causes growth of frost on the outdoor heat exchanger. The frost makes the heat exchange of 
the outdoor heat exchanger with the outdoor air difficult. Therefore, a defrosting operation is 
carried out, in which refrigerant flow is reversed for removal of the frost. 

[0012] In the defrosting operation, the refrigerant flows in an order of the compressor, 
the outdoor heat exchanger, the expansion valve, and the indoor heat exchanger. When the 
defrosting operation is finished, the heating is started, again. 

[0013] Thus, the related art air conditioner carries out the defrosting operation in 
which refrigerant flow is reversed for prevention of growth of frost on the outdoor heat 
exchanger. 

[0014] However, the more frequent the defrosting operation, the poorer the operation 
ratio of the air conditioner, that leads to a poor heating efficiency. 

SUMMARY OF THE INVENTION 

[0015] Accordingly, the present invention is directed to an air conditioner, and a 
method for controlling an operation of the same that substantially obviates one or more of the 
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problems due to limitations and disadvantages of the related art. 

[0016] An object of the present invention is to provide an air conditioner which can 
delay frost deposition on an outdoor heat exchanger, and a method for controlling an 
operation of the same. 

[0017] An object of the present invention is to provide an air conditioner which can 
delay frost deposition on an outdoor heat exchanger, and a method for controlling an 
operation of the same. 

[0018] Another object of the present invention is to provide an air conditioner which 
can prevent waste of energy from a sheath heater, and a method for controlling an operation of 
the same. 

[0019] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent to those having ordinary skill in the art 
upon examination of the following or may be learned from practice of the invention. The 
objectives and other advantages of the invention will be realized and attained by the structure 
particularly pointed out in the written description and claims hereof as well as the appended 
drawings. 

[0020] To achieve these objects and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, the air 
conditioner including a compressor, an accumulator on an inlet side of the compressor for 
introduction of only gas refrigerant into the compressor, an outdoor heat exchanger for heat 
exchanging between the refrigerant and exterior air, an indoor unit having an indoor heat 
exchanger for making heat exchange between the refrigerant and room air, and an expansion 
valve, and a sheath heater in the accumulator for heating the refrigerant in room heating for 
delaying deposition of frost on the outdoor heat exchanger. 
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[0021] The sheath heater includes a coil formed heat generating part, and two 
electrodes connected to the heat generating part for supplying power. The two electrodes are 
waterproof treated for preventing the two electrodes from coming into contact with moisture 
from the outdoor heat exchanger, or the like. 

[0022] The sheath heater is formed of copper pipe, and there are a plurality of indoor 

units. 

[0023] In another aspect of the present invention, there is provided a method for 
controlling operation of an air conditioner including the steps of refrigerant from a 
compressor passing through, and heat exchanging with room air at, an indoor heat exchanger, 
the heat exchanged refrigerant passing through, and expanding at, an expansion valve, the 
expanded refrigerant passing through, and heat exchanging with exterior air at, an outdoor 
heat exchanger, to become low temperature refrigerant, heating the low temperature 
refrigerant with a sheath heater in an accumulator for delaying growth of frost on the outdoor 
heat exchanger in room heating, and varying a heat generating rate of the sheath heater with 
an exterior temperature. 

[0024] The step of varying a heat generating rate of the sheath heater includes the 
steps of increasing the heat generating rate of the sheath heater if the exterior temperature is 
lower than a reference temperature taken as the exterior temperature at which deposition of 
frost on the outdoor heat exchanger starts, and turning off the sheath heater in a case the 
exterior temperature exceeds the reference temperature. 

[0025] The exterior temperature is divided into a plurality of temperature sections, 
and the heat generating rates of the sheath heater are determined proper to respective 
temperature sections by experiment. 

[0026] The sheath heater includes a coil formed heat generating part, and two 



electrodes connected to the heat generating part for supplying power. The two electrodes are 
waterproof treated for preventing the two electrodes from coming into contact with moisture 
from the outdoor heat exchanger, or the like. 

[0027] The sheath heater is formed of copper pipe. 

[0028] In further aspect of the present invention, there is a method for controlling 
operation of an air conditioner including the steps of refrigerant from a compressor passing 
through, and heat exchanging with room air and expanding at, a plurality of indoor units each 
having an indoor heat exchanger and an expansion valve, the expanded refrigerant passing 
through, and heat exchanging with exterior air at, an outdoor heat exchanger, to become low 
temperature refrigerant, heating the low temperature refrigerant with a sheath heater in an 
accumulator for delaying growth of frost on the outdoor heat exchanger in room heating, and 
varying a heat generating rate of the sheath heater with a capacity of the indoor unit. 

[0029] The step of varying a heat generating rate of the sheath heater includes the 
steps of increasing the heat generating rate of the sheath heater if the capacity of the indoor 
unit required in room heating is greater than a reference capacity taken as the capacity of the 
indoor unit having the smallest capacity of the indoor units, and turning off the sheath heater 
in a case the capacities of the indoor units is lower than the reference capacity. 

[0030] The capacity of the indoor unit required in room heating is divided into a 
plurality of sections, and the heat generating rates of the sheath heater are determined proper 
to respective sections by experiment. 

[0031] The sheath heater includes a coil formed heat generating part, and two 
electrodes connected to the heat generating part for supplying power. The two electrodes are 
waterproof treated for preventing the two electrodes from coming into contact with moisture 
from the outdoor heat exchanger, or the like. 



[0032] The sheath heater is formed of copper pipe, and the heat generating rate of the 
sheath heater is determined, taking an exterior temperature into account, additionally. 

[0033] It is to he understood that both the foregoing description and the following 
detailed description of the present invention are exemplary and explanatory and are intended 
to provide further explanation of the invention claimed. 

BRIEF DESCRITPION OF THE DRAWINGS 
[0034] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings; 

FIG. 1 illustrates an accumulator in an air conditioner in accordance with a preferred 
embodiment of the present invention, schematically; 

FIG. 2 illustrates a sheath heater in accordance with a preferred embodiment of the 
present invention; 

FIG. 3 illustrates a graph showing a heat generation rate of a sheath heater in 
accordance with a preferred embodiment of the present invention versus a heating operation 
time period; 

FIG. 4 illustrates a graph showing a heat generation rate of a sheath heater in 
accordance with a preferred embodiment of the present invention versus an exterior 
temperature; and 

FIG. 5 illustrates a graph showing a heat generation rate of a sheath heater in 
accordance with a preferred embodiment of the present invention versus a capacity of an 
indoor unit. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0035] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. In 
describing the embodiments, same parts will be given the same names and reference symbols, 
and repetitive description of which will be omitted. 

[0036] Referring to FIG. 1, the air conditioner includes an accumulator 'A' having a 
heater 40 for delaying growth of frost (deposit of frost) on an outdoor heat exchanger. The 
accumulator C A' on an inlet side of the compressor serves introduction of only gas refrigerant 
to the compressor. 

[0037] The accumulator 'A' includes a body 10, an introduction pipe 20 for guiding 
the refrigerant to the body 10, and a discharge pipe 30 for only guiding gas refrigerant in the 
body to the compressor. 

[0038] There is a heater 40 in a low part of the discharge pipe 30 for heating the 
accumulator in heating, for delaying deposition of frost. That is, the heater 40 heats 
refrigerant passing through the accumulator 'A 5 . When the refrigerant is heated with the 
heater 40, refrigerant temperature from the compressor rises, to enhance a heating capability 
of the air conditioner. Moreover, when the refrigerant is heated, an evaporation temperature of 
the refrigerant passing through the outdoor heat exchanger also rises, to delay the deposition 
of frost on the outdoor heat exchanger. 

[0039] As the heater 20, a sheath heater 40 as shown in FIG. 2 is used. The sheath 
heater 40 includes a coil form of heat generating part 41, and two electrodes 42 connected to 
the heat generating part 41 for supplying power thereto. 

[0040] The heat generating part 41 includes a hot wire in an inside. Accordingly, the 
heat generating part 41 emits heat when a power is provided thereto through the two 
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electrodes 42, to heat the refrigerant. Thus, the heat generating part 41 only has coil part. This 
is because there is a trouble of overheating of a surface of the sheath heater 40 when, not 
liquid refrigerant, but gas refrigerant comes into contact with the heat generating part 41. 

[0041] In the meantime, the two electrodes 42 are waterproof treated for preventing 
the two electrodes 42 from coming into contact with moisture formed at the outdoor heat 
exchanger, or the like. It is preferable that the sheath heater 40 is formed of a copper pipe for 
enhancing a heat transfer efficiency. 

[0042] Referring to FIG. 3, the sheath heater 40 heats the accumulator *A' at a fixed 
heat generation rate during a heating operation, to delay deposition of frost on the outdoor 
heat exchanger. 

[0043] However, power consumption of the air conditioner increases as much as the 
heat provided to the sheath heater 40. Particularly, in a case the same heat is provided to the 
sheath heater 40 even in a situation no deposition of frost is occurred on the outdoor heat 
exchanger, there is waste of unnecessary energy. 

[0044] Therefore, referring to FIG. 4, in a method for controlling operation of an air 
conditioner of the present invention, the heat generation rate of the sheath heater 40 is varied 
with an exterior temperature. 

[0045] In more detail, in the method for controlling operation of an air conditioner of 
the present invention, the refrigerant is discharged from the compressor, and passes through, 
and heat exchanges with room air at, the indoor heat exchanger. Then, the refrigerant is passes 
through, and expanded at, the expansion valve, and passes through, and heat exchanges with 
external air at, the outdoor heat exchanger, such that the refrigerant becomes a low 
temperature refrigerant. 

[0046] In room heating, for delaying the growth of frost on the outdoor heat 



exchanger, the low temperature refrigerant is heated with the sheath heater 40 inside of the 
accumulator 'A'. In this instance, a heat generating rate of the sheath heater 40 varies with an 
exterior temperature, determined by experiment. 

[0047] When the heat generation rate of the sheath heater 40 varies, a reference 
temperature thereof is an exterior temperature at which the deposition of frost on the outdoor 
heat exchanger starts. Such as reference temperature is determined by experiment, taking not 
only the exterior temperature at which the deposition of frost starts, but also an exterior 
humidity that fixes a rate of deposition of frost. 

[0048] If the exterior temperature is lower than the reference temperature, the heat 
generation rate of the sheath heater 40 is increased, and if the exterior temperature exceeds the 
reference temperature, the sheath heater 40 is turned off. Therefore, as the sheath heater 40 is 
turned off in a temperature range no deposition of the frost takes place owing to a high 
exterior temperature, waste of unnecessary energy can be prevented. 

[0049] In the exterior temperature range is divided into a plurality of temperature 
sections. Heat generating rates of the sheath heater 40 proper to respective temperature 
sections are determined according to experiment. 

[0050] Of course, the method for controlling operation of an air conditioner of the 
present invention is applicable to a multi-type air conditioner having a plurality of indoor 
units. 

[0051] That is, referring to FIG. 5, the method for controlling operation of an air 
conditioner of the present invention varies the heat generating rate of the sheath heater 40 
with a capacity of the indoor unit. A reference capacity of the indoor unit at the time of 
varying the heat generating rate of the sheath heater 40 is a capacity of the indoor unit having 
the smallest capacity of the indoor units. 



[0052] If the capacity of the indoor unit required for heating is greater than the 
reference capacity, the heat generating rate of the sheath heater 40 is increased, and if the 
capacity of the indoor unit required for heating is smaller than the reference capacity, the 
sheath heater 40 is turned off. 

[0053] What the capacity of the indoor unit is greater than the reference capacity 
implies that a number of the indoor units that heat rooms are more than one. What the 
capacity of the indoor unit is smaller than the reference capacity implies that all the indoor 
units cool the rooms, or inoperative. 

[0054] The foregoing method for controlling operation of an air conditioner is a 
method based on a fact that the more a number of indoor units, the greater the heat exchange 
rate at the outdoor heat exchanger, that increases the deposition of frost on the outdoor heat 
exchanger too, at the end. Therefore, when the capacity of the indoor unit increases, the heat 
generating rate of the sheath heater 40 also increases, accordingly. 

[0055] Moreover, the capacity of the indoor unit required for operation is divided into 
a plurality of sections, and the heat generating rates of the sheath heater 40 proper to 
respective sections are determined according to experiment. 

[0056] The capacity of the indoor unit divided into a plurality of sections is a value 
fixed according to a number of the indoor units that heat rooms except a case capacities of the 
indoor units differ. That is, the greater a number of the indoor units that heat the rooms, the 
greater the capacity of the indoor units. In the meantime, it is preferable that the heat 
generating rate of the sheath heater 40 is determined taking an exterior temperature into 
account, additionally. 

[0057] As has been described, the air conditioner, and a method for controlling an 
operation of the same have the following advantages. 
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[0058] First, by heating the accumulator with a sheath heater, the frost deposition on 
the outdoor heater can be delayed. 

[0059] Second, by increasing/decreasing the heat generating rate of the sheath heater 
with reference to an exterior temperature or the like, unnecessary waste of energy from the 
sheath heater can be prevented. 

[0060] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 



